Abstract: The cross section for producing ~+ and ~-at velocities close to that of the center-of-mass WffS studied for the 40 Ar + 40 ca reaction at E/A = 1.05 GeV. The ~+ and ~-data show a flat plateau around Ycm = 0. The~-~~+ ratio of 1.5 = 0.2 is much lower than published theoretical predictions. Data were also obtained for carbon and uranium targets.
In relativistic heavy-ion collisions it has proven difficult to find convincing signatures of a central fireball in which the initial longitudinal momenta of participant nucleons have been completely degraded. In a recent experiment by Wolf et ~ [1] a difference between pion production by nucleus-nucleus collisions and production by nucleon-nucleon collisions was noted. The contour plots for the cross section of E/A = 1.05 GeV 40 Ar on 40 ca showed a ridge near P 1 = 0.5 m.c and P~m = 0 (the "mid-rapidity" region at which the rapidity of the pions is about halfway between that of projectile and target). This enhancement of the cross section is not present in p-p data at 730 MeV [2] and was attributed to possible "hydrodynamic flow effects In order to display most comprehensively the combined data of the two experiments we show contour plots in fig. 2 . The top half of the figure contains all data of both experiments, and the lower half contains only data of Wolf et !1 [1] . The contour maps were drawn by a computer routine, in which all data points and their reflections were equally weighted. The contour maps were modified only by dotting in the location of their actual data points, outlining the region of our 64 data points, and eliminating contours which had been extrapolated into regions of no data, real or reflected. With addition of our data the mid-rapidity region is seen to have a broad plateau around 8 ~b sr~1 Mev-2 • This plateau, of width nearly a full unit in rapidity, extends out along 90° CM to P 1 /m~c about 0.6. Our ~-data are similarly flat over the acceptance region of our spectrometer. Gyulassy furthermore ran his computer code for the Ar + Ca system, confirming the above transparency result and also giving a value of R ~ 2.7 for an impact-parameter-averaged fireball model. Radi et ~· [10] have made trajectory calculations for the head-on complete transparency case, and they allow the pions to be emitted only at the first contact point of the nuclear spheres. For equal target and projectile charges Radi et ~· [10] find for strictly symmetric collisions no Coulomb effect on the~-;~+ ratio (R = 1) for pions at rest in the center of mass, and they find R ~ 1.045 for the experimental charges of 18 and 20. In view of the differing results on Coulomb effects in the complete transparency case it appears that Coulomb effects can be very sensitive to details of the model at the time of pion creation, whether pions are allowed to propagate through nuclei without charge exchange, and so on.
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